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ABSiBACT ^ 

This paper considers the implicaticns of four 
theories from the literature cr instruction and describes a model for 
teaching critical thinking to students in gfades five to eighx that 
ihcorporates these theories. The theories discussed are that 
intellectual skills represent a morer ueaningful instructional goal 
than knowledge of content; that skill training should be supplenenred 
wi-ch deliberate instruction designed to alter the cognitive 
strategies, styles and (dispositions of the learner; that 
problea-solving competence is the aost meaningful behavioral 
objective of instruction and can be taught in a cognitive curriculum 
divorced from traditional subject matter areas; and that 
instructional material should be developed that teaches children 
operations and strategies for dealing with the complex problems and 
decisions they face in their cut- cf* school hours. The development ox 
the programed instruction teaching model is outlined and 
instructional materials are described. The learning objectives &f the 
five units that make up the model are presented along with a method 
for collecting evaluation data, (AEA) 
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Over the course of the last 20 years there has been a shift In opinion 
with respect to the Improvement of curriculum. Prescriptions for the refoirm 
. of traditional subject, matter areas have been replaced by demands for Innova- 
tlve programs In areas such as creativity* value clarification^ consumer aware- 
ness and career education. Traditional approaches to instruction have been 

It* 

criticized in favor of process education, discovery methods, inquiry approaches 
and humanistic education. « 

Accompanying the demands for innovation in both classroom content and 
process has been a pervasive concern for the specification of behavioral 
outcomes relative to any course of instruction. As a result of this professed 
need for both structure and diversity, instructional psychologists have come 
to address themselves to redefining the goals of education. This paper will 
consider the implications of four "maxims" from the literature on instruction 
*and describe a model for teaching critical th-^nking which Incorporates these 
maxims. 

The writings of Gagne (e.g., 1970) lend evidence to the judgment that 
intellectual skills represent a more raaaningful instructional goal than 
knowledge of content. Learning, whicii Is defined as a change in underlying 
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* 
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student capabilities, should be both cumulative and hierarchical according to 
Gagne such that students become proficient at the higher-level rule-using and 
probl em-sol vinq activities of a discipline/ The development or improvement 
of a curriculum in a given subject matter begins by asking the question: 
"What is it that you want the learner to. be able to do when instruction is 
completed?" Armed with the answer(s) to this que«ition, you would want U 
ask the further question: "What picrcquisite capabilities must be learned 
in order to insure competent performance on the criterion task(s)?" AAA's 
SciefK .e - A ptot.ess Apptoacli (Livuniioie, 1964) 1s an example of a curriculum 
that was developed in this fashion. Rather than setting out to teach the facts, 
discoveries and accomplishments of science, the developers, representatives of 

t 

the domains of scir .ific inquiry, prepared exercij.es for students which re- 
flected the kinds of tasks and operations practitioners typically engage in. 
Students in kindergarten through 6th grade were given materials and activities 
designed to develop' their skills at using the processes. of science with the 
ntention that this skill-based instruction would result in competence that 
would generalize to varieties of content and problems. 

Implicit in Gaqne's model is the recommendation that, for maximum retention 



4nd transfer-of-tra1rt1ng» the learning h1crarcl\y design might well be applied 
to any and all subject matter areas where "process," not content, would become 
emphasized. Bruner (1960» 1966) takes Jthe prescription for skill instruction 
one step further In advocating that students come to learn the structure of a 
discipline by learning the pr&cosses and operations of Its practitioners at 
the same time as they come to understand the more abstract concepts and 
prlncltJles that unjunize the discipline. Bruner also argues 4^hat skill traln- 
ing should huvu as Its principal goal the facilitation of autonomous competence 

y " ' 

relative to ihese skills, an objtfctive that can best be met, according. to Bruner, 

** • 

by preieiiLihtj subject matter in such a provocative fashion that intellectual 
mastery bccumes intrinsically rewarding. Furthermore, Bruner maintains that 

I 

transfer-of-training be thought of as an activity ttfat students should engage In 
frequently and consciously throughout the course of Instruction. 

Gagne's emphasis upon the conditions for maximizing the learning of skills 
is tempered in Bruner's writing by a concern for<'the autonomy of the student. 
Bruner's maxims for "process education' lead the developer of Innovative materials 
to concern himself with providiny motivation and supplementing skill training 
with deliberdtf? instruction designed to alter the cognitive strategies, styles 
ana dispositions of the Icarnor. 



A related Instructional goal with respect to the teaching of cognitive skills 
Is best exemplified In the writings of Covington (e.q., 1968). Covington tnalntalns 

r 

that problem-solving competence Is the most meaningful behavioral objective of 

Instruction and argues further that problem-solving can be taught In the form of 

a cognitive curriculum divorced from traditional subject matter areas. Jhose 

general Izable, analytical, synthetic and evaluative skills and strategies which 

would form the core of this curriculum would be applicable to wjde areas of Inquiry. 

Covington and the other 'authors of the Productive Thinking t>rograth believe that the 

acquisition of gooa t^hinking hdt>1ts will not only result in the Improvement of 

children's problem-solving performance but will also have a salutary effect on 

.* 

their self-confidence with respect to their abilities. 

The trend towards relevancy and the humanlzation of the curriculum 4s 
partially based on the realization that the objectives of Instruction are often 
Inconsistent with the demands of extra-school tasks. Kohlberg (1968), Rohwer 
(1971)» Rubin (1969) and others suggest that instructional objectives be con- 
tinuous with respect to the skills that will have "payoff" in later years. 
Taken in conjunction with the above prescriptions, this maxim seems to point to 
the need for the develupinent of instructional material that teaches children 
operations and strategies for dealing with the complex problems and decisions 



/tlity continually face In their out of school hours. - ' 

- ♦ . * 

• ♦ 

• Critical thinking, like creatlv* thinklns. Is a rubric that mans all 
things to all paople. Except when It Is defined as training In.sylloglstic 
and conditional reasoning. It Is usually thought ol as a very general evil- 

t * 

uatlve process Involving the identification of pers^as1ve techniques or fallacies 

Into a social studies or literature 
curriculum In order to show students the myriad uses of language. Rarely Is the 
concept of "skill" taken seriously by developers of critlcil thinking material. , 
Insofar as critical thinking can be defined as rule-governed behavior. It should 
be possible to use the Instructional recoimendatlons above to design a skill-based., 
problem-solving program that Involves students in making Independent and deliberate 
"choices on "real-life" tasks. Accordingly. In 19>1-1972. the Humanizing Learning 

Program of Research for Betier Schools. Inc.. undertook to develop a model for " 
/ 

such a program. / " 

Despite ^the availablTty of a score of articles concerning teaching critical 
thinking, adherence to the maxims presented above resulted In the rejection of 
models offered by previous investigators and developers. These models tended to 
emphas+ie logical fallacies, diversion in argumentation, logical operator, (words 
like all. some."Jf and then). Inferences or the scientific method. Taken alone. 



these models. seemed too molecular and takerr together they seemed to lack Integration. 
Inasmuch as the value associated with a set of Intellectual skills resides In their 

♦ * 

utility for dejallng with meaningful probleus, the decision warmade to Imbed Instruc- 
tlon In critical thinking skills within the context of distinct problem-solving 
paradigms Involving specific societal roles and popular areas of human experience. 

Critical* thinking was operationally defined as the use of logical or pragmatic 
criteria for assesslrfg the reliability, relevancy, sufficiency, validity or mean- 
Ing 6f In format Ion and the use of evaluative strategies for making contplcx decisions 

mm 

or for solving problems. The type of Information that Is most amenable to this 
kind of critical anjalysis Involves assertions that have a valence attached to 
them, as in the case of a value judgment, an opinion, an empirical claim, an 
explanation, a hypothesis or a proposal for action. 

« 

The content areas of the program were Identified by asking the question: 

/ . ' 

"What well-known occupations* Involve the evaluation of Information so consistently 
that rules or conventions have been set up to facilitate the task?" The follow- 
ing five content vehicles were selected: Courts, Newspapers, Advertising, Public 
Health and Societal Conflict. Specifically, a role-model approach to Instruction 
within each of these vehicles was employed such that the learner would become 
Involved in the probl cm-sol vfng ventures conducted by: a) the trial lawyer 



charged with assessfng the reliability and admlssablllty pf evidence and testl- 



wnyi^ the newspaper reporter whosQ job Is to collect And evaluate fact and 



opinion relevant to news stories and editorial proposals; c) the consumer-advocate 



whose role places him -In ^ position of asse.^slng conclusions rather than data and 



who must deal with a variety of logical an4 pragmatic standards for evaluating. 



c1*aims; d) the public health Investigator whose detective-like role Involves 



piecing together available facts, generating and testing hypotheses* finding 
medical or social causes for phenomena and, finally, ^deciding upon effective 



treatment; and the, (uunselor of ethical or Interpersonal conflicts whose 



effectiveness depends ncun his ability to Identify the. pragmatic or value-laden 



♦ 

standards that complR..U) an argui..;nt or decision-making dilemma. 



.Before elaboratimj upon the l inds of objectives that make up these 



vehicles or units, it should be useful to relate what has been said so far to 



the present program by giving a brief description of the materials. The Making 



Jud'jiients Curriculum is composed of 30 Iprogrammed lesson booklets and five 

o 

^ — • . 

games or simulation activities divided among the units. The lessons are self- 



pacing and self-administering. They are designed for middle-school-age children 



in grades 5-8 and should eventually constitute a supplementary progran to the 



onqoing curriculum.. The lessons arc? based on approximately 100 operational 
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^Objectives arranged to ()rov1de a cumuTfttlve learning experience within and, across 

^ « 

the l«ssons'of^each unit. In general* units begin by having students mak^ simple 

♦ • * « 

discriminations and culminate In- learner directed problem-solving actlvltfes, . • 



This design Is accomplished by establishing a balance within each unit of linearly 

programme* booklets ia^ombl nation with booklets that present simulation. prpblems 

■ > - ■ 

^ * 

using a brancliing format and' group games or simulations. The simulation booklets* 



called process lessons* have three major functions: they teach problem-solving 
or problem-clarification strategies designed to .facilitate efficiency 1^ dealing 
with a wealth of informattoni they provide an opportunity to apply previously 
presented rules in an Integrated fashion towards some solution In the context 
Of a life-like task* and they function as an important motivational devlc^* 
offering the student the chance to take control of his own learning and to think 
for himself. 

« 

Motivation is provided for through the use of the role-model approach 

described above, through varying the content and format within each unit* by 

presenting provocative questions and illustrations, by providing Immediate 

instructive feedback, by designing the storylines and episodes arqund topics 

of interest to the learner and by yiving the learner frequent opportunities 

to t<ik:e control of his own Inquiries, Transfer of training Is explicitly 

. ^0 - - 



encouraged wi 1 1» in each unit and student to. student Interaction In probl#-solvt«*g 
1$ provided for by way of the group activities. 

« 

"Ihe bdsic objectives of Unit I, entitled "Conflict," cluster around the 
d1j,t1nction between fact .and opfnlon, between biased and unbiased ^opinions, 
beiween"* warranted and unv/arranted generalizations and between value judgments / 

» 

rtfid empirical judgments. Practice on these discriminations is followtd by 

% 

♦ 

instruction concerning rules for settling varieties of arguments*- Consider the 
following four statements a^ argumentative assertions: Number K Bill Walton 
hdd the hicjhcst fi^ld goal percentage in colU'<j1ate basketball this year. 
2. Bill Walton is more fun to watch than ^Cdronn Abdul Jabbar. 3. Without Bill . 
Walton » UCU v/ould have h<jd a .losing season. 4. Bill. Walton Is unquestionably 

the best center in colleyiatc basketball. With training, students are led to 

«- . ■ . 

class-ify these assertions into the following categories; 1) a factual argument, • 
2) an argument about preferences, 3) an argument Involving an opinion sind 4) an 
argument Involving a value judgnjent. Furthermore, the student learns to specify 
the condition'; under which these arguments can be settled; 1) looking up the facts, 
2) agreeing to disagree or the sutjyestion of a compromise, 3) the presentation of 
facts in support of the opinion and 4) the specification of standards by which the 

* 

judgment can be evaluated. In addition, the student is led to break down a more 



difficult judgmental af'gun.ont such that the standards that underlie the judgment 

* * » J 

become .riear and the argument can then be converted to an emptrlcally resolvable 

% 

♦ i 

conflict. Once these higher-order cdpatilltles are mastered* the learner Is 

* 

presented with two complex prpblems t<o 'solve. In one problem* students are 
^ responsible forjudging which of three cities Is best s.utted to serve as -the 
•host city for an international exhibitioii. The decision demands a careful • . 
assessment of practical standards like sdfety and transportation and the 
evaluation of bi(i:,C'd and unbiased judgments and opinions. The second' o ilcr.i on > 

c 

• • 

problcffT for ihis unit centers around choosing the most qualified political 

' ' . • » . ^ 

candidate for a tcv^n election, .a task that 'is complicated by the intrusion 
of ethical ( .nsidrrations and conflicts between general value principles. . ; 

• • . * 

I 

Ihi' iivanti unit is an attempt to touch rules for evaluating the •rel.i ability 

• . ' . \ ' - '\ 

" und ..»:. ,1. Ssibility of courtroom testimony and evidence. Initially* students are 

■t ' ' ' ' 

tuiMjf.i to recognize such violations of courtroom procedure as asking a v/itness 
iu a(jrco to a conclusion. In later Ics^^ons, however, the learner has the task 

* * • * • 

of prcsontimj his own case in court. To c'o this the s-tudent Inust employ strategies 
for calling witnesses; he must choose pro|.xT questions to ask these witnesses, and* 
he must be competent at usintj « set of ru^cs for reacting to the questions and 
answers- introduced by th^ prosectJtion and its witnesses. 



4l- 

In the third unit, •^Reporting," a slmlUi* fofrwt Is applied* Students 
ai:e glverr practice in evaluating news stories according to such standards as 
completeness, relevance and objectivity In preparation for lessons that Involve 

I* 

the student in making all of the decisions typically made by a professional 
reporter concirning where to go to collect Information, what facts and opinions 
to Includts how to present them, what Information must be checked and what editorial 
o|jiiiion might be warranted given these facts. 

The "Advertising" unit, though not a course in consumer awareness, does 
iht luUe trairiiiuj in identifying' coKiinon persuasive devices used by the media. 
iIk- iuiiHii una objectives of this unit, however, deal with skills for evaluating 
empirical cluins. For example, students are taught to Identify uncontrolled 
variables in k\ comparative test of products, to recognize when a demonstration 
does not support a conclusion, to demonstrate the rule for randomly selecting 
a sample for u survey and* to generate a valid and reliable research design for 
deciding which of two advertising claims is acceptable. 

Finally, the fifth unit, "Cuiii-ution," provides skill training in an 
additional cc'^.i'oncnt of critical thinking, namt?ly, deductive reasoning. Competent 
performance on the criterion tasl< in this unit depends upon the students' mastery 
of skills. for generating reasonable hypo theses, /evaluating hypotheses against 

13 



uncovered facts, testing and revising hypotheses. Inferring firom data and 
generating fertile, research designs. 

♦ • • • * 

Initial testing of the materials suggested the development of teacher- 
directed supplemental activities In order to provide for active group parti- 
cipation and practice. At present, cacli of the f1«e units consists of lessons, 
games, 20 -30 suggested activities for the teacher Incorporated In a teacher's 
manual, as well as pretests and criterion- referenced posttests. Evaluation 
data win be secured using the posttests, subtests of existing critical thinking 
tests, student interviews, teacher questionnaires and observation Instruments. 
Ptcliininary data from a pilot test of one unit was somewhat hopeful. Experimental 
subjects perfonned significdntly better than controls on a mastery test and on one 
of the two transfer measures used. In addition, student and teacher enthusiasm 
Ta"s been hiyh in the""tryoutli and anecdotai evfOence ' has provided some support 
for the hypothesis that students will find those skills relevant and useful In 
other curriculuin areas. 

i4 



REFERENCES 

>uner, J. S. , The Process of Education . New York: Vintage, 1960. 

Bruner, J. S. , Toward a Theory of Instruction . Cambridge. Mass: Harvard 
University Press. 1966. 

Cole. H. P.. Pro cess Education . Englewood Cliffs. New Jersey: Educational 
rechnolog> Publications. 1972. 

Covington. M. V.. Promoting creative thinking in the classroom. Journal 
of Experimental Education . 1968. 37 (1). 

Gagne. ft. M.. The Conditions of learning. New .York: Holt. Rinehart & 
Winston. 1965. 

Kohlbergj 1.* Early educati^i -A cognitive developmental point of view* 
Child Development . 1968, 39- 

Livermore. A, H.. The process approach of the AAA's Coninisslon on 
Science Education. Journal of Research in Science Teaching . 
1964. 2. 

Rohwer. W. D. . Jr.. Prime time for education: Early childhood or 
adolescence?. Harvard Educational Review . 1971. 41. 

Rubin. L. J.. The object of schooling: An evolutionary view. Life 
Skills in Sc hool and Society, Washington D.C. : Association 
for Supervision and Curriculum Development. NEA. 1969. 



